Quantifying intra-osseous growth of osteosarcoma in a murine model with radiographic analysis.
The orthotopic murine osteosarcoma model is an excellent representation of the human condition as mice develop rapid growth of 'primary' tumor with subsequent lung metastasis. Currently, monitoring tumor growth relies on measuring pulmonary metastases occurring four weeks post injection. Studies show that amputation of the tumor-bearing limb is required before pulmonary metastases are detectable due to rapid growth causing morbidity. Thus, a method measuring 'primary' tumor growth independent of metastasis is required. We hypothesized that serial radiography would allow for longitudinal quantification of 'primary' osteosarcoma growth and explored this idea by utilizing the tibial orthotopic model. Tumor growth was monitored weekly by radiography and calipers, and results were compared with µCT and histology. We found that radiographs demonstrate extra and intra-osseous tumor growth by displaying lytic and blastic lesions and the surrounding radio-opaque area enlarged significantly (p < 0.0001) allowing for quantification. Additionally, radiographs proved more precise than indirect caliper measurements (intra-observer error ±6.64%: inter-observer error ±15.84%). Therefore, we determined that radiography provides accurate, longitudinal quantification of 'primary' osteosarcoma tumor that can be performed serially in the same mouse, does not require introduction of bioluminescence to the host or cell, and is more precise than the current caliper method.